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Mezzanine investment is an important source of financing in the commercial real 
estate market. It is basically debt capital that gives the lender the right(s) to convert to 
an ownership in the direct real estate asset if the debt is not paid back in time and in 
full. Mezzanine investment is secured by a pledge of ownership interests in the entity 
that owns the direct real estate asset. It is generally subordinated to the bank’s senior 
and junior debts, and it is senior only to the equity owner’s position in the direct real 
estate asset. Owing to its subordination, mezzanine investment bears more risk than 
classical loans resulting in higher interest rates as compared to senior debt. However, 
mezzanine investment is usually cheaper than pure equity. Thus, mezzanine 
investment can be classified between ordinary debt and equity according to its 
risk-return behavior. Through mezzanine investment, the loan-to-value ratio on a 
direct real estate asset can be increased substantially that can then increase the return 
on the owners’ equity, thereby enabling the acquisition of commercial direct real 
estate assets. Meanwhile, rising concerns on the default probability of mezzanine 
investment would further reduce the owner’s equity in a direct real estate asset, 
thereby undermining the owner’s commitment to the direct real estate asset during 
difficult times of the economy and of the real estate market. As with many investment 
assets, the increased return comes at the expense of increased risk. The different risk 
issues affecting mezzanine investment are discussed in this dissertation study, with a 
focus on two major sources uncertainty (risk factors), market risk and financial risk. 
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However, there has been no formal valuation model for mezzanine investment, 
and therefore a knowledge gap exists on how to measure the risk-return behavior of 
mezzanine investment. This study tries to fill this gap by investigating the structure of 
mezzanine investment as well as the measurement and characteristics of its risk and 
returns via a forward-looking approach - the binomial asset tree model. We use the real 
world probability in constructing the binomial asset tree because of the two correlated 
sources of market uncertainty instead of the risk-neutral probability, which is mainly 
concerned with discounting certainty-equivalent cash flows at the risk-free rate. Both 
sources of market uncertainty from the real estate market and the capital market are 
simulated through the binomial asset tree model, and the subsequent returns of the 
mezzanine investment are examined under different scenarios. Total returns for the 
mezzanine investment is measured by the probability-weighted average return for all 
scenarios. 
 
The results of this study show that, first, market risk and financial risk are the two 
main drivers for the default risk of the mezzanine investment. Second, owing to 
financial risk, the total return on mezzanine investment decreases as the loan-to-value 
ratio of the senior loan increases. 
 
It is useful to note that from the viewpoint of the research motivation for this 
dissertation study, Singapore offers the appropriate context where there are currently 
20 REITs (real estate investment trusts) listed in the Stock Exchange of Singapore 
(SGX) and with a total market capitalization of about SGD$46 billion. Moreover, 
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private property funds like Morgan Stanley, Goldman Sachs, Macquarie, Lehman 
Brothers, ING, AIG and Pacific Star, are actively invested in Singapore’s commercial 
real estate market. This market has experienced its highest rental growth as well as one 
of its highest capital value growth in Asia during the last two years. Total investment 
sales are about SGD$20 billion and SGD$40 billion for 2006 and 2007 respectively. 
Such a highly active commercial real estate market can offer useful insights to 
investigate the risk-return behavior of mezzanine investment, an imperative debt 







For decades, investors have utilized varying combinations and structures of debt 
and equity to finance real estate investments. Mezzanine debt (investment) only came 
into vogue from early 1990s, when real estate capital became scarce, thereby inducing 
significant investment opportunities that created the need for alternative capital 
structure. Mezzanine investment has become an important source of capital for direct 
commercial real estate acquisitions, development and refinancing, as the traditional 
first mortgage providers have become more reluctant to finance projects at 
loan-to-value (LTV) ratios in excess of 65%. (Ballard and Muldavin, 2000) 
 
Mezzanine investment is basically debt capital that gives the lender (investor) the 
rights to convert to an ownership in the direct real estate asset if the loan is not paid 
back in time and in full. It is generally subordinated to a bank’s senior and junior debts 
and it is senior only to the equity owner’s position in the direct real estate asset. As 
mezzanine investment is provided to the borrower very quickly with little due 
diligence on the part of the investor and with little or no collateral on the physical real 
estate Mezzanine investment is therefore aggressively priced with a substantial spread 
over a bank’s loan rate. The challenge for the mezzanine investor is to price the 
mezzanine investment appropriately on a risk-adjusted return principle in order to 
provide compensation for the risk taken.  
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 1.2 Research Motivation & Questions  
This study focuses on structure issues, risk valuation and a theoretical explanation 
that is associated with mezzanine investment. Several motivations of this dissertation 
study include the following: 
 
1) Mezzanine investment is a relatively new financial innovation in Asia. Many issues 
relating to how it is structured are still not rigorously examined. An in-depth 
examination serves to shed new light on mezzanine investment and its advantages 
relative to the traditional sources of financing. 
 
2) Owing to a shortage of historical data as a result of their short history, traditional 
empirical methods cannot be used while modern derivative theory offers new insights 
and new lines of enquiry to examine mezzanine investment.   
 
3) Singapore real estate market provides a good context to examine the risk-return 
behavior of mezzanine investment. The office market in Singapore is relatively stable, 
with several cycles during the past 15 years, and the booming investment market also 
demand a good valuation framework for the mezzanine investment. 
     
Globally, the attraction of high yields has led many commercial real estate mortgage 
investors to consider mezzanine investing. As an intermediate debt piece in the capital 
structure, a mezzanine investment is expected to provide a return exceeding that of the 
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senior debt. As with many investment assets, the increased return comes at the 
expense of increased risk. The concern is what level of the increased return would be 
appropriate compensation for the increased risk on the basis of the risk-adjusted return 
principle. To resolve this concern, three specific research questions are posed below: 
  
1) What are the main risk factors in real estate mezzanine investment? 
 
2) How would these main risk factors affect the return of real estate mezzanine 
investment by taking the Singapore real estate market as an appropriate research 
context? 
 
3)  What is to be the risk-adjusted return once these main risk factors are taken into 
consideration?  
 
1.3 Research Design  
This dissertation study adopts a discrete-time binomial asset tree model 
framework with real estate market risk, a major market uncertainty source, being 
measured by the average market rent of prime office space while capital market risk, 
the other major market uncertainty source, being measured by the capital value of 
prime office space. By utilizing real world probabilities for upward and downward 
price changes, binomial trees are estimated utilizing both the average office market 
rent and capital value. Under the real world probability approach, expected cash flows 
are discounted at a risk-adjusted rate of return in correspondence with the correlated 
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behavior of rent and capital value, whereas the risk-neutral probability approach only 
discounts certainty-equivalent cash flows at the risk-free rate of interest.  
 
 Net office operating income is then calculated from the market rent while 
assuming other factors to be either constant or changing as a ratio of the market rent. 
The return to the mezzanine investment is examined under three different scenarios: (1) 
both the senior debt and the mezzanine debt (investment) are well serviced with no 
defaults; (2) the mezzanine investment but not the senior debt is in default; (3) both the 
mezzanine investment and the senior debt are in default. The total return is measured 
as the probability weighted average of the returns from the different scenarios. We 
then investigate the total return of the mezzanine investment under different 
loan-to-value ratios (LTVs) and mezzanine loan interest rates.  
 
 
1.4 Scope of the study 
Taking the Singapore office market as this dissertation study’s context, the 
historical data of the prime office market rents and capital values on a quarterly basis 
is obtained from DTZ Singapore Research in the period between 1993 and 2007. The 
required 15-year data includes several office market cycles. The variability of these 
market cycles offers an appropriate basis to analyze the discrete-time binomial asset 




1.5 Findings of the study 
The main findings of this study is that with respect to the Singapore office market, 
the market risks pertaining to the real estate market and to the capital market, in 
addition to the financial risk from the inherent leverage of the senior debt, would 
constitute the two major risk factors that impact the return for mezzanine investment.  
The impact from the financial risk factor tends to be stable over different mezzanine 
investment (debt) interest rates.  
 
1.6 Organization of the study 
The remaining of the thesis is organized as follows: Chapter two reviews the 
development of the mezzanine debt market and related literature in connection with its 
risk-return behavior. Chapter three introduces the required data set for this study as 
well as the research design. Chapter four investigates the return on mezzanine 
investment under different scenarios as well as its relationship with the LTV.  













Chapter Two provides a comprehensive review of the related literature on 
mezzanine investment as well as the development of the mezzanine investment market. 
Section 2.2 is concerned with the comprehensive coverage of mezzanine investment 
while section 2.3 introduces mezzanine investment pertaining to real estate. Section 
2.4 lists risks concerns and section 2.5 reviews the valuation method for mezzanine 
investment itself. Section 2.6 summarizes mezzanine investment in Singapore market 
and Section 2.7 provides the concluding remarks.  
 
 
2.2 Overview of mezzanine investment  
2.2.1 Concept of the mezzanine investment 
 
Mezzanine investment (financing) generally refers to that layer of financing 
between a company's senior debt and its equity. It is a unique form of debt capital that 
gives the lender the right(s) to convert that debt capital to an equity ownership if the 
loan (debt) is not paid back in time and in full. Structurally, it is subordinate to the 
senior debt but it is senior to common stock or equity. As mezzanine investment is 
usually provided to the borrower very quickly with little due diligence on the part of 
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the investor (lender) and with little or no collateral, this type of investment is 
aggressively priced with a higher required investment return. The return may be in the 
form of a higher interest rate or an equity participation. (Investopdia) 
 
2.2.1 Main characteristics of mezzanine investment 
 
Compared to common equity, mezzanine investment may offer the advantages of 
a lower transaction cost, no management control and a predefined exit arrangement. 
When the mezzanine investor earns much of its returns that is tied directly to the 
performance of the borrowing company (instead of through stock ownership), the 
investor then participates in the success or failure of the company. The returns are 
limited to the life of the investment arrangement. In this way, mezzanine investment 
can eliminate outside ownership and management control issues that often concern 
entrepreneurs, and the mezzanine investment does not dilute the equity of the 
shareholders. 
 
Although there are great disparities among mezzanine investments in the capital 
market, there are some common characteristics for real estate mezzanine investment as 
outlined below: 
 
a) Mezzanine investment is a junior debt that is subordinated to the senior debt; 
 
b) Repayment is s bullet type, i.e. the loan principal is repaid at maturity; 
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c) Owing to subordination, the mezzanine investment risk is higher that of the 
 senior loan. Thus, the mezzanine investor will categorically demand a higher 
 yield compared to the senior debt yield; 
 
d) Mezzanine investment has an inherent yield that includes a cash interest, which 
is higher than that of the senior debt cash interest. Mezzanine investment’s cash 
interest can either be a fixed or floating rate. Besides the cash interest, the mezzanine 
investment yield consists of an equity component. Such an equity component gives the 
mezzanine investor the right(s) to take over the direct real estate asset from the 
original owner if the mezzanine investment interest is not or fully paid; 
 
Institutional and private investors have found mezzanine investments to be 
relatively secure vehicles to invest because they have the privilege of having a first 
call or priority position over the borrower and the equity investor. (Ho and Sing, 2003) 
From an investor’s point of view, the mezzanine investor is often preferred to the 
equity investor because if the borrower defaults, then the mezzanine investor has the 
ability to foreclose and pay off the first mortgagee and to own the direct real estate 
asset for a lower transaction cost. Also, the mezzanine can achieve higher returns that 
are adjusted for its high risk. From a borrower's perspective, the mezzanine debt 
capital is more flexible than bank debt and it is less expensive and dilutive than 
common equity. Nevertheless, private mezzanine investment securities are generally 
the lowest ranking debt obligation in a borrower's capital structure and they contain a 
very loose covenant package. (CapitalEyes, 2003). Therefore, mezzanine investment 
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is to be used by a borrower to achieve higher levels of gearing and to increase the 
return on its equity structure. 
 
2.2.3 Different types of mezzanine investment 
There are different forms of mezzanine investment and each has a different 
function over its cycle.  
 
1. Subordinate debt 
In the most straightforward case, the mezzanine investor provides a subordinated 
debt to the direct real estate asset owner. The mezzanine investors usually receive a 
fixed-income yield. This type is usually used in operational, fully leased direct real 
estate assets that generate adequate cash flow to service a mortgage, and that provide a 
return to the equity owner. Sponsors also seek mezzanine investment to leverage their 
returns or limit their at-risk equity capital. (Kar, 2005). 
 
2. Subordinated debt with delayed payment (PIK) 
Interest payments on private mezzanine investment securities usually involve 
both a cash-pay portion and a pay-in-kind (PIK) portion. The total stated interest rate 
return usually ranges between 14% and 16%, with the cash-pay portion generally 
ranging between 12% and 14% while the remainder of the interest portion is in the 
PIK. Such an investment structure is to be arranged by mezzanine borrowers who do 
not want to disburse cash flow during the original real estate development life-cycle 
stage. 
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 3. Subordinated debt with equity warrants (equity kicker) 
The equity kicker is usually a contingent common equity interest, either by way of 
warrants or a conversion option to which registration rights are typically attached. 
Warrants are the most common form of the equity component of a mezzanine 
investment issue. The exercise price of the warrant is usually nominal or at least 
substantially below the market value of the borrower-company's common stock. The 
warrant will therefore hold some value that is at least equal to the difference between 
the market value of the common stock and the exercise price. Such warrants usually 
have at least a ten-year term each and represent a minority stake to the issuer. The 
mezzanine investor may also require a "put" option on the warrant and on any 
common stock purchased with the warrant. The equity kicker is adopted in real estate 
development projects in the (pre) construction stage with well-developed plans and 
budgets for development, and subsequent stabilization through to lease up. Sponsors 
seek mezzanine investment to fund a portion of the construction costs and to leverage 
their return or to free up equity.  
 
4. Performance participating junior mortgage 
The performance participating junior mortgage of a mezzanine investment is 
adopted for non-stabilized or value-added direct real estate assets wherein the cash 
flows have not stabilized or where the direct real estate asset is undervalued for some 
identifiable reason. Sponsors seek this mezzanine investment to execute the value-add 
investment strategy in order to enhance cash flows. Such private mezzanine 
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investment securities are in fact highly negotiated instruments and they are therefore 
illiquid investments. No active market exists to trade these securities and they are 
often priced on the principle of a base interest rate (fixed or floating) and a 
performance (profit, EBITDA, sales) linked interest rate spread. Providing an equity 
interest to the mezzanine investor has two principal advantages over the use of an exit 
premium. First, its value is dependent upon the success of the business and it therefore 
aligns the interests of the mezzanine investor more closely with those of shareholders. 
Secondly, an exit premium is payable irrespective of the future trading of the business. 
It is not success-related and the premium is still payable even in the event of the 
business not meeting its plan. 
 
5. Securitized mezzanine investment 
Mezzanine investment can take a primary role in non-securitized lending and in 
the commercial real estate (CRE) collateralized debt obligations (CDOs). Private 
mezzanine investment securities usually have a maturity period of between six and 
eight years with little or no amortization. The average transaction size for mezzanine 
investment securities that is relevant to this dissertation study is between S$10 million 
and S$30 million. Such mezzanine investment securities is subsequently examined as 
part of this dissertation study pertaining to the risk behavior of the mezzanine tranche 
of the commercial mortgage backed securities (CMBS) case. 
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2.3 Mezzanine investment in the real estate market 
2.3.1 Development of real estate mezzanine investment 
Watkins, Hartzell, and Egerter (2003) provide a comprehensive review of 
mezzanine investment in the real estate market. As an innovative financing instrument, 
mezzanine investment emerged in the early 1990’s. During the 1980’s, a typical real 
estate deal is financed with a combination of senior debt and equity, as the senior 
lenders provide a high leveraged mortgage to tax-induced investors, limiting the need 
for mezzanine investment. Junior mortgages are not favored by primary lenders 
because a junior mortgagee is likely to raise legal obstacles to the senior lender's 
remedies in the event of default. This has led to the use of the mezzanine investment 
that has no claim on the underlying direct real estate asset itself but it is secured 
through a pledge by the borrowers for their equity. In the early 1990’s, many senior 
debt holders have experienced difficulties in foreclosing mortgaged direct real estate 
assets that are also subject to a junior mortgage. At the same time, banks adopt a more 
conservative approach to lending while the senior debtors are only willing to provide 
loans up to a certain loan-to-value, with interest rates being observed to be softening in 
the last ten years. The result has been an increasing gap in capital market structure 
between borrowers and traditional lenders. This gap creates risks for new investments 
in the form of constrained liquidity while opportunities emerge for investors to earn 
higher risk-adjusted returns through investment vehicles, designed to exploit such a 
gap and with mezzanine investment providing an alternative financing means to raise 
capital. The mezzanine investment market can therefore take the pressure off the 
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CMBS (commercial mortgage backed securities) issuers, the rating agencies, B-piece 
buyers and direct real estate asset. Such a market can place the mezzanine equity risks 
with the emerging and appropriate institutions now entering the mezzanine investment 
market.  
 
2.3.2 Mezzanine investment in real estate 
Mezzanine investment is alluded to being “a range of risks rather than a vehicle or 
structure” (Petch, 1997). Accordingly, many in the real estate industry have defined 
the different types of mezzanine investments by the level of risks undertaken, as 
measured by the loan-to-value and the loan-to-cost ratios. In practice, mezzanine 
investment is mainly used for four categories of real estate assets, namely stabilized 
direct real estate assets (being the most common), value added direct real estate assets, 
real estate development and the stabilized mortgage pool: 
 
 Stabilized direct real estate asset: Existing property with acceptable 
current cash flow coverage to the mezzanine investment. 
 
 Value added direct real estate asset: Existing asset with moderate to 
substantial lease-up and/or releasing risk; generally requires some 
cosmetic rehabilitation. 
 
 Real estate development: To-be-built property with substantial 
development, construction, and lease-up risk. 
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 Stabilized mortgage pool: Typically associated with the purchase of the 
unrated class of CMBS (commercial mortgage backed securities), these 
investments are similar to stabilized mezzanine but on a pool basis. 
 
Table 2.1 outlines the three major types of mezzanine investment as well as the 
securitized mezzanine investment. Each type has different loan-to-value ratios that 
expose them to different risk factors with different expected returns. 
 
Stabilized direct real estate assets are main candidates for mezzanine investment 
as their cash flows can support a loan-to-value ratio greater than that of the typical 
senior debt. Two primary situations for mezzanine investment would pertain to a 
buyer who seeks financing related to acquiring a direct real estate asset while the 
owner wants to take equity out of his direct real estate asset. In other words, the 
owners of stabilized direct real estate assets seek mezzanine investment to leverage 











Table 2.1 Mezzanine Investment Types 
 
 
Debt financing should be combined with equity to arrive at an optimal financing 
point where any increase of the debt to equity ratio would be considered risky and 
result in a fall in the profitability of the investment. Various models have been 
developed to compute the optimal point of financing for e.g. the capital asset pricing 
model. McDonald (2007) examines the optimal leverage when mezzanine investment 
is available and he finds that investors may use mezzanine investment even if the 
interest rate on the mezzanine investment exceeds the target after-tax rate of return on 
equity. Regardless of the numerous arguments concerning these models and theories, 
real estate developers and investors have continually used them in order to possibly 
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reach the optimal point of the debt-to-equity ratio. With a limit on the loan principal 
issued, typically imposed by banks and other financial institutions to curb any lending 
amounting to 100% of the loan principal that a real estate developer (borrower) 
requires, then the investors and developers would have to make up for the shortfall in 
the required loan principal through secondary financing. Nevertheless, mezzanine 
investment as an alternative source of secondary financing is not a new concept. In the 
early 1990s, real estate capital had become scarce and this has prompted the need for 
alternative capital structures. 
 
2.3.3 Default and remedy for the mezzanine investor  
Mezzanine investment has the priority of cash flows in between the first mortgage 
lenders and the equity owners. In the event of borrower default, the mezzanine 
investors have an option to assume the first mortgage obligation or alternatively the 
mezzanine investors can choose to walk away from the bad investment without 
obligation. Usually, there are three different scenarios for the mezzanine investor:  
 
(1) If the cash flow after the mezzanine loan interest is positive, which means that 
the NOI (net operating income) is enough to cover both the interest of the senior loan 
and the mezzanine investment. The mezzanine investor would then collect the deemed 
interest plus the principal if it is the end of the mezzanine investment’s loan term.  
 
(2) If the cash flow after mezzanine loan interest is negative but the cash flow 
after the senior loan interest is positive, which means that the mezzanine investment’s 
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loan is in default while the associated senior loan is safe. In this case, the mezzanine 
investor would take over the direct real estate asset, and the cash flow to the 
mezzanine investor would then be that cash flow after netting off the senior loan 
interest quantum but adding on the residual capital value after deducting the senior 
loan if it is the end of the mezzanine investment’s loan term. 
 
(3) If the cash flow after the senior loan interest is negative, which means that 
both the senior loan and the mezzanine investment’s loan are in default. In this case, 
the direct real estate asset would be liquidated and the mezzanine investor would get 
back the residual value of the direct real estate asset after deducting the associated 
senior loan amount. If the capital value of the direct real estate asset under this 
scenario is even lower than the senior loan principal, then the mezzanine investor 
would get nothing.  
 
In practice, there would be an inter-creditor agreement between the senior 
mortgage lender and the mezzanine investor, with the threshold issue relating to the 
mezzanine investor’s ability to realize its collateral. In other words, it is that the ability 
to take over the borrower's position and become the owner of the property. The 
success or failure of a mezzanine investment may well depend upon the terms of the 
inter-creditor agreement with the mortgage lender, since the mezzanine investment 
ultimately has the mere right to step into the shoes of the borrower in the event of 
problems. Typical provisions include the following: 
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1) Notification of non-payment or default on the first mortgage. The senior 
lender must give notice to the mezzanine investor of any default under 
the senior loan. 
  
2) The right to cure any default on the first mortgage. The mezzanine 
investor wants to protect itself by taking over the direct real estate asset 
and by not allowing the senior lender to foreclose. 
 
3) The senior lender would take no action if the borrower defaults under the 
mezzanine investment i.e. no cross-default provision in the senior loan 
terms (documents). 
 
In a typical mezzanine investment structure, the mortgage (senior) borrower is a 
bankruptcy-remote single-purpose entity (SPE), usually in the form of a partnership or 
a limited liability company.  
 
2.4 The risk of real estate mezzanine investment  
Mezzanine investment risks are similar to those found in other real estate 
investments but they incorporate both debt and equity risk characteristics, depending 
on the particular type and structure of the investment (Ballard and Muldavin, 2000; 
Watkins, Hartzell, and Egerter, 2003). The two principal market risk factors comprise: 
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 Real estate Market risk – the market-wide risk that real estate market 
conditions change for the worse and that market rents decline leading to an 
inability to pay off the in-place interest obligations.  
 
It is often argued that investors are oversimplifying real estate market 
dynamics. In contrast to the early 1990’s, real estate markets are currently 
in a state of relative supply and demand balance, enabling us to 
comfortably predict stable or strong real estate market conditions for the 
next several years. (Rosen and Anderson, 1999)  
 
In addition, many real estate markets seem to be moving back and forth 
around their peak and equilibrium positions as supply seeks to meet 
growing but changing demand. Increased information available to all 
market participants should help to avoid any sustained overbuilding in real 
estate markets, and the implication is that the markets would be more 
efficient and less volatile than was the situation historically (Mueller, 
2000). The impact of an economic downturn on real estate markets is 
likely to be mild (Louargand, 2000). 
 
 Capital market risk – the risk that capitalization rates increase and that 
capital values decline, leading to the inability or unwillingness of investors 
to pay off their financed positions. 
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These two risks are generally considered as un-avoidable market-wide risk, and 
they are the main drivers for the return volatility of mezzanine investment. 
 
Financial risk is another important risk factor of mezzanine investments owing to 
the fact that mezzanine investments are inherently levered. Mezzanine investment 
forms a small slice of the capital structure (typically at 5%-20%) and it is subordinate 
to other financing means such that the full mezzanine principal loss occurs before the 
first dollar loss occurs to the senior position. In other words, a 100% loss could occur 
for the mezzanine investment whereas it would be highly unlikely for the senior 
mortgage to have incurred a 100% principal loss. For e.g. if a $100 property has a $75 
senior lien and an additional $10 mezzanine investment, then a $50 default recovery as 
a result of decline in the direct real estate asset value would imply a complete principal 
loss for the mezzanine investment but only a 33% principal loss for the senior loan, i.e. 
($75-$50)/$75). The smaller the piece of the capital structure that is represented by the 
mezzanine investment, then the more severe the mezzanine principle loss becomes.  
 
Besides, some other risks have to be considered for mezzanine investment but 
these risks could usually be hedged or mitigated:  
 
 Interest rate risk: denotes the risk from increasing interest rates, which in 
turn increases the default probability. This interest risk is usually hedged 
via interest rate derivatives.  
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 Tenant risk: denotes that risk when tenants fail to make timely rental 
payment. It is usually mitigated via a tenancy deposit.  
 
 Risk on the quality of underwriting: denotes that risk, which is controlled 
by conducting sophisticated direct real estate asset valuation from several 
independent appraisers.  
 
2.5 Pricing of mezzanine investment 
2.5.1 Risk-return behavior  
 
Real estate mezzanine investment is like any other investment opportunity, and 
before investing in it one should understand the expected (i.e. ex ante) risks and return 
to determine whether the return is adequate to compensate for the risks undertaken. In 
order to address mezzanine investment and its impact on the investor’s risk-return 
preference, it is imperative to consider the characteristics of asset pricing models. The 
capital asset pricing models of Sharpe (1964), Linter (1965) and Mosin (1966) 
envisage the systematic risk, i.e. market-wide risk, in relation to the return premium as 
being the primary determinant of asset price. Ross (1976) and Roll (1977) criticize the 
early single factor models while Roll and Ross (1980) provide an alternative point of 
view with more variables entering the return generating process.  
 
While the return expectation of mezzanine investment is also subject to the 
common factors in the macro economy, it varies significantly based upon the structure 
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of a particular mezzanine investment. Required return increases as the level of 
lease-up risk increases and the returns would also increase as the loan-to-value ratio 
increases. The required return is also influenced by the type and size of the mezzanine 
investment, the financial strength of the direct real estate asset and the borrower and 
the certainty of the exit strategy. When evaluating a mezzanine investment strategy, an 
investor must determine whether or not the increased yield(s) justify the 
commensurate risk. (Ballard and Muldavin, 2000) 
 
The success of mezzanine investment also depends on the manager’s ability to 
identify correctly those situations where the risk of losing the mezzanine investment’s 
principal is limited, and where the potential for equity or for the accrued interest 
appreciation is high. The mezzanine investment deal team typically targets 
investments in smaller companies that may have volatile performance, less 
experienced management, fewer liquidity options and the need for additional capital. 
The success of these companies may be subject to factors over which the company's 
management team has little or no control, including changes in technologies, markets, 
market competition, government regulation and the economy in general. While a 
mezzanine investment portfolio would have numerous mezzanine investments, the 
portfolio performance may be adversely affected by the results of a few investments. 
In addition, the mezzanine investment deal team attempts to maintain some control on 
its investments through board observation and representation rights as well as 
stringent loan documentation. The mezzanine investment deal team would typically be 
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a minority shareholder in each company within the portfolio, and they are therefore 
unable to exercise full management control of the business.  
2.5.2 Forward-looking measures for the pricing of mezzanine investment 
 
The challenge would be how to price the mezzanine investment in order to 
compensate for the risk undertaken by investors? So far there is virtually no formal 
and specific valuation model for pricing mezzanine investment. To resolve this 
problem, we need a forward-looking measure of risks, and that the return on 
mezzanine investment would be examined under such risk measures. Common ex ante 
approaches include the Monte Carlo risk simulation model, the vector auto regression 
(VAR) model and the discrete-time binomial asset tree Model. 
 
The Monte Carlo risk simulation model as first proposed by Metropolis and Ulam 
(1949), takes into account the distributions and the associated probabilities for the 
input variables and the model generates a probability distribution of future values. It 
provides a range of possibilities for the future outcomes. However, the limitation of 
this method is that the results are only as good as the input variables, and we need to 
pre-specify the unique distributions of the variables used.  
 
The vector Auto regression (VAR) model is commonly used for forecasting 
systems with respect to the interrelated time series. The VAR model approach 
sidesteps the need for structural modeling by treating every endogenous variable in the 
system as a function of the lagged values of all the endogenous variables in the system. 
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It is advocated by Sims (1980) to be a theory-free method to estimate economic 
relationships. Similar to the Monte Carlo risk simulation model, the VAR model is 
also limited by its inputs. 
 
Another model that is less impacted by the input variables would be the discrete 
time-based binomial asset tree model, which was first proposed by Cox, Ross and 
Rubinstein (1979). One important assumption of their study is that the probability of 
each price change follows the risk-neutral probability. By simulating asset price on a 
“discrete time” basis, in contrast to the continuous time basis, the next period asset 
value is estimated through multiplying the upward and downward factors and their 
respective risk-neutral probabilities for the two nodal branches. Being risk neutral 
would mean that investors value risk at a constant value, and that they would accept 
exactly the same interest rate for all assets. However, actual market prices are affected 
by the willingness to pay for the risk undertaken. Therefore, the actual price and the 
actual probability usually vary from those of the risk neutral world. Implementing the 
discrete-time binomial asset tree model with probabilities from the real world would 
resolve this practical problem (Cox and Rubinstein, 1985; Baz and Strong, 1997). 
Although such a model avoids the inputs and focuses instead on the characteristics of 
the output itself, the main drawback is its “discrete-time” basis. It limits the ability to 
forecast an accurate probability of default, and it is only possible to forecast the “jump 




2.6 The Singapore real estate market and mezzanine investment 
The steady state and mature development of the Singapore real estate market 
provides a good platform for studying mezzanine investment in greater depth. At 
present there are 20 REITs (real estate investment trusts) listed in the Singapore Stock 
Exchange, which has a total market capitalization of over SGD$46 billion. Besides, 
private real estate property funds that include Morgan Stanley, Goldman Sachs, 
Macquarie, Lehman Brothers, ING, AIG and Pacific Star, are all actively invested in 
the Singapore real estate market. With total investment sales of over SGD$20 billion 
and SGD$40 billion for 2006 and 2007 respectively, and assuming that 10% of the 
investments are to be funded by mezzanine investment, then the potential size of the 
mezzanine investment market would be around SGD$2 billion to SGD$4 billion. 
(Bloomberg) 
 
2.7 Concluding remarks 
This Chapter Two reviews the definition of the mezzanine investment problem 
itself, the development of mezzanine investment market and the different types of 
mezzanine investment. The chapter also reviews mezzanine investment in the real 
estate market, focusing on its different usage and characteristics, followed by 
borrower default and the corresponding remedy for real estate mezzanine investment. 
Next, the chapter discusses the main risks of mezzanine investment, and how the 
return expectation reflects such risks on the risk-adjusted return principle. However, 
there are limited studies on the risk-return behavior of mezzanine investment, and 
 25
there has been no formal and specific valuation model to price it accordingly. The last 
part of this chapter introduces some models that can be considered to explore the 





SAMPLE DATA AND RESEARCH METHODOLOGY 
 
3.1 Introduction 
Chapter Three discusses the sample data, its treatment and the associated research 
methodology. Section 3.2 introduces the Singapore office market, and its historical 
performance, while Section 3.3 discusses the discrete-time binomial asset tree model 
in greater depth in conjunction with real world probability as well as corresponding 
research hypotheses. 
 
3.2 Sample Data 
3.2.1 Market rent and capital value 
 
Figures 3.1 and 3.2 show the historical quarterly average market rent and capital 
value of prime office space from 1993 to 2007. The data is obtained from the 
international real estate consultancy, DTZ research Asia, based in Singapore. It 
indicates that during the sample period the prime office market has experienced 
several cycles, which provides a good context to estimated the real world upward and 
downward factors and their respective probabilities. Furthermore, the data indicates 
that market rents and capital values tend to move together in the same direction, and 
that this relationship becomes problematic under mezzanine investment’s default risk. 
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So when the direct real estate market goes into a severe downturn sour and the 
resulting low cash flow from a direct real estate asset leads to rising defaults for that 
asset’s mezzanine investment, then the mezzanine investor is prompted to take over 
the direct real estate asset owner’s equity position. However, the severe weakening of 
the direct real estate asset’s capital value would result in a very low or even zero 
equity value for the mezzanine investment.  
 


























Market Rent Growth Rate  
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Capital Value ($psf) Growth Rate  
Source: DTZ research Asia, 2007 
 
Table 3.1 further shows the descriptive statistics of the sample data. The quarterly 
average rent has a mean of SGD$7.69psfpm, with a standard deviation of 2.32. To 
calculate the up and down factors (u and d respectively), we divide the quarterly rental 
growth factor (1 + growth rate) into two groups (greater or smaller than 1), and then 
impute the average of each group. To normalize the growth factors, the average of 
each group is then divided by the square root of their product. Accordingly, the real 
world probability is imputed through the number of upward growth versus the 
downward growth. We repeat this imputation method for the prime office capital 
value utilizing the DTZ quarterly data from 1993 to 2007.   
 
For the prime office rent, the upward growth factor is imputed to be 1.077 with a 
probability of 58.3% while the downward growth factor is imputed to be 0.928, with a 
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probability of 41.7%. It means that for 72 quarters of the rents, about 58.3% of these 
quarters witness an increase of rent from the previous quarter, and with an average 
increase of 7.7%. The remaining 41.7% of these quarters witness a decrease of rent 
from the previous quarter, and with an average decrease of 7.2%. The growth factor 
numbers suggest that rents for the Singapore prime office market have been highly 
volatile along a slight upward trend. 
 
The prime office capital value during the study period of the sample data has an 
average of SGD$1,565 psm and with a standard deviation of 528. The associated 
upward growth factor is 1.081 while its upward probability is 50.0%. The prime office 
capital value growth accords with a mean-reversion process but with highly volatile 
changes quarter-on-quarter. 
 
Table 3.1 Descriptive Statistics of Sample Data: Quarterly Average Rent and Capital 
Value for Prime Office Space (1990-2007)  
Avg Rent (SGD$psfpm) 7.69 Avg Capital Value (SGD$psf) 1,565 
Std dev of Rent  2.32 Stdev of Capital Value 528 
Growth Factor (u) 1.077 Growth Factor (u) 1.081 
Growth Factor (d) 0.928 Growth Factor (d) 0.925 
Real-world Probability 
(p) 
58.4% Real-world Probability (p) 50.0% 
Source: DTZ research Asia, Author’s calculation 
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3.2.2 Prime Office Natural Vacancy 
Khor (2000) has conducted a study of the natural vacancy rate of Singapore’s 
office market and defines it to be an equilibrium level of office space inventory that is 
attributed to a matching process between landlord and tenant. Office landlords are 
deemed to hold an optimal buffer stock of office space in order to meet future leasing 
contingencies (Grenadier, 1995). It is analogous to the concept of the natural 
unemployment rate. The natural vacancy rate arises because of imperfect market 
information that gives rise to frictions in the office market. 
 
Central to the study’s findings is that Singapore’s office market natural vacancy 
rate fluctuates around the 10% level and that it is found that the natural vacancy is 
between 10% and 12% from 1979 to 1997. Another finding on market sentiment 
through surveys indicates that the majority of building landlords and real estate 
consultants do hold the common perception that the natural vacancy rate is about 10%. 
Hence, a natural vacancy of 10% is adopted in this dissertation study and throughout 
all its planned scenarios. 
 
3.2.3 Related assumptions 
Once the market rent of the Singapore prime office market and its natural vacancy 
rate are available, the revenue from the direct real estate portfolio can be imputed. The 
operating expenses for a direct real estate asset would be imputed by assuming a 
SGD$1.0 psfpm (per sq ft per month) service charge, while a 10% property tax is to be 
 31
imposed on revenue. After netting off the operating expenses from the revenue, we get 
the net operating income (NOI).  
 
Commercial banks in Singapore would usually require the borrower to hedge the 
interest rate risk for the senior loan, and we therefore assume a fixed interest rate of 
4.0% p.a. to be paid every quarter throughout this dissertation study. Similarly a fixed 
interest rate for the mezzanine investment is so assumed and is to be paid every 
quarter. 
 
3.3 Research methodology and hypotheses 
3.3.1 The real–world discrete-time binomial asset tree model 
To construct the real-world office rental binomial tree, assuming an office market 
portfolio with the starting nodal rent of SGD$12.0 psfpm (at end of 2007), the 
following quarter’s upward / downward rents are forecasted by multiplying this 
SGD$12.0 psfpm by the upward / downward factors as shown in Table 2.1, in 
association with the respective real-world probabilities. We would repeat this process 
for 16 quarters, assuming a 4-year term for both the senior loan and the mezzanine 
investment. The real-world office capital value binomial tree is constructed in a 
similar manner, assuming the starting nodal capital value of SGD$2,200 psf. (See 
Appendix I and II for the detailing of the two discrete-time binomial asset trees for the 
prime office market rent and prime office market capital value in the Singapore 
context.) 
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  For each node, the NOI is imputed on the basis of the prime office market rent, 
the assumed LTV (loan-to-value ratio) and interest rates. The NOI would be compared 
with the senior loan interest and the mezzanine investment interest to see whether any 
default situation would occur. As discussed in Chapter Two, the mezzanine 
investment would result in three different default scenarios.  
 
(1) If NOI is higher than the sum of the senior loan interest and the mezzanine 
investment interest, then the cash flow to the mezzanine investment would be equal to 
its quarterly interest. Upon maturity, the mezzanine investment’s principal is paid 
back  
 
(2) If NOI is higher than the senior loan interest but is lower than the sum of the 
senior loan interest and the mezzanine investment interest, then the mezzanine 
investor would take over the equity owner’s position. The cash flow to the mezzanine 
investment would be equal to the NOI minus the senior loan interest. Upon maturity, 
the mezzanine investor would get the capital value of the direct real estate asset after 
the payback of the senior loan.  
 
(3) If NOI is lower than the senior loan interest, then the senior loan investor 
would foreclose and the mezzanine investor would get the capital value of the direct 
real estate asset after payback of the senior loan, or nothing if the capital value is lower 
than the senior loan principal.  
 33
 The probability-weighted average cash flow for each path of the binomial asset 
tree is simulated. In the mature date, the prime office market capital value binomial 
tree is matched with the respective nodes from the prime office market rental tree to 
impute the last cash flow to the mezzanine investment. The total return is measured to 
be the yield to maturity (YTM) of the weighted-average cash flow. For e.g. if the NOI 
of the direct real estate portfolio follows scenario (1) and no default occurs, then the 
YTM of the mezzanine investment would be equal to its interest rate. If any of the 
default scenarios happens, then the YTM would be lower than the interest rate. The 
default risk is therefore measured by the spread between the interest rate and the YTM. 
 
3.3.2 Research hypotheses 
As a consequence, two key research hypotheses are formulated below to enable the 
appropriate investigation for this dissertation study: 
 
(1) Mezzanine investment is exposed to default risk that is mainly caused by direct 
real estate market risk and by financial risk. 
 
(2) Owing to financial risk, the total return on mezzanine investment decreases as 









Chapter Four discusses the empirical analysis that validates the real-world 
discrete-time binomial asset tree model estimation. Section 4.2 examines a most common 
case when the loan to value (LTV) ratio is fixed for both the senior loan and the 
mezzanine investment to investigate how the mezzanine investment’s total return 
differentiates with its interest rate. Section 4.3 examines the mezzanine investment’s total 
return under different senior-loan LTV ratios. Section 4.4 further analyzes the total returns 
of mezzanine finance under different mezzanine LTV. Section 4.5 concludes the results. 
 
 
4.2 Mezzanine investment’s return with fixed LTV ratio 
4.2.1 Natural default probability of mezzanine investment 
 
 First, we assume a prime office portfolio that is 65% financed by a senior bank loan, 
based on a consensus among direct real estate investors pertaining to an LTV ratio of 60% 
to 70% for a typical bank loan on a prime office building, while 20% of that bank loan is 
typically financed by mezzanine investment. The interest rate of the senior loan is fixed at 
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4% p.a. We observe that the total return for the mezzanine investment in terms of its 
interest rate ranges from 5.0% to 8.0% p.a.  
 
Given the assumptions for the NOI calculation in Chapter 3, and the above 
assumptions, we can estimate the market rent at which the borrower would default on the 
mezzanine investment. Accordingly, focusing on the lowest boundary of the binomial 
asset tree of the prime office market rent as shown in Appendix I, the default probability 
for a given mezzanine investment interest rate can be estimated. However, owing to the 
“discrete time” character, a main limitation of the binomial asset tree model is that it can 
only forecast the “discrete” default probability for a range of inputs. Accordingly and for 
that range of the mezzanine investment interest rate of between 5.0% and 8.0% p.a., there 
are three default probability categories. Table 4.1 is essentially a sensitivity analysis that 
is based on the binomial tree model estimation and it so depicts three ranges and their 
associated default probability categories.  
 
Since the analysis is based on the common senior loan’s LTV ratio specific to the 
Singapore context, the default probabilities can be regarded as the natural default 
probabilities for local mezzanine investment. The natural default probability is attributed 
to real estate market risk and capital market risk. In particular, a high interest rate of 7.1% 
to 8.0% p.a. would be required for a high default probability of 17.4%; while a 150 bps 
lower interest rate would justify a lower default risk at 7.2%. An even lower interest rate, 
which is close to that of the senior loan, would justify the relatively lowest default 
probability of 3.0%. As the default probability is mainly driven by the upward and 
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downward growth factor and their probabilities as well as different mezzanine interest 
rates. This consistent with the first research hypothesis that the default risk of mezzanine 
investment is mainly caused by the real estate market risk and the financial market risk. 
 







Below 5.0% 3.0% 
Source: Author’s Calculation, 2008 
 
4.2.2 Total return for mezzanine investment  
Knowing the default probability from Table 4.1 is not enough because investors are 
usually more concerned about the financial impact of the default, which is reflected in the 
total return that is based on the probability-weighted average of the cash flow from 
different scenarios. In particular, mezzanine investors would assume the position of the 
equity owner’s once the mezzanine investment is in default, which makes the future cash 
flow expectation even more complex.  
 
We analyze the total return for mezzanine investment that is measured by the yield to 
maturity (YTM) of the weighted average cash flow from the binomial paths. Figure 4.1 
depicts the YTM of the mezzanine investment with the interest rate of the mezzanine 
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investment as the X-axis (originating from Table 4.1). The spread between the interest 
rate of the mezzanine investment and its total return is also plotted, to see how much the 
YTM would drop from the original interest rate owing to the default risk.  
 
From Figure 4.1, it shows that YTM of the mezzanine investment increases as the 
original interest rate increases but it is lower than the original interest rate owing to default 
risk. One meaningful finding from Figure 4.1 is that the spread between the mezzanine 
investment’s interest rate and its YTM seems to be stable (at around 1.34%-1.38% p.a.) 
throughout the different interest rates, owing to the default risk. In particular, when we use 
other sets of the LTV ratio concerning the senior loan and the mezzanine investment, the 
spread is still generally stable.  
 
Hence, it is explicit that the default probability of mezzanine investment tends to be 
stable once the market risk (i.e. both the real estate market risk and the capital market risk) 
and the financial risk (as represented by the LTV ratio for the senior loan and the 
mezzanine investment) are controlled. Similar to the natural default probability, the stable 
spread between mezzanine investment’s interest rate and its YTM can be regarded as a 
natural default spread specific to the Singapore context. This means that under a common 
structure, the mezzanine investment of the Singapore prime office market tends to 
generate a total return that is about 1.36% lower than the original interest rate.  
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Figure 4.1Total Return for Mezzanine Investment with Fixed LTV Ratios 
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Source: Author, 2008 
 
4.3 Return for mezzanine investment with different senior-loan LTV 
ratios  
 
To test the second research hypothesis of Chapter 3, we further analyze the total 
return for mezzanine investment in relation to different loan-to-value (LTV) ratios of the 
senior loan. The second research hypothesis to be tested states that the total return 
decreases as the LTV ratio of the senior loan increases. Figure 4.2 depicts the 
yield-to-maturity for mezzanine investment as against the different LTV ratio of the 
senior loan, while assuming a 20% LTV ratio of the mezzanine investment and its interest 
rate at 6.0% p.a.  
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Figure 4.2 Total Return of Mezzanine with Different Senior Loan LTV 
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Source: Author, 2008 
 
Consistent with the second research hypothesis, the mezzanine investment’s total 
return (5.8%) is very close to the original interest rate (6.0%) when the LTV ratio of the 
senior loan is relatively low at 45%. As the senior-loan LTV ratio increases, the YTM for 
mezzanine investment decreases. For a senior-loan LTV ratio of 75%, the mezzanine 
investment’s spread between its original interest rate and its YTM increases to over 3.0%. 
Therefore, it clearly shows that the financial risk from the inherent leverage of the senior 
loan is a significant factor that affects the return for mezzanine investment. So, the higher 
the inherent leverage of the senior loan, then the higher the financial risk would be.   
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 4.4 Return for mezzanine investment with different senior-loan LTV 
ratios and different mezzanine-investment interest rates 
 
To examine the joint effect of financial risk from senior-loan leverage and of the 
different mezzanine-investment interest rate on the total return for mezzanine investment, 
we depict the results in Figure 4.3. Consistent with the foregoing results, the total return 
for mezzanine investment as measured by its YTM decreases as the LTV ratio of the 
senior loan increases. In addition, we plot the spread between the mezzanine investment’s 
interest rate and its YTM that is found to change with the different senior-loan LTV ratio 
in Figure 4.4. It clearly shows that such a spread follows a “staircase shape” with a 
roughly same spread throughout the different mezzanine-investment interest rates, given a 
narrow range of the senior-loan LTV ratio. The spread also increases as the senior-loan 
LTV ratio increases. Hence, it can be concluded that financial risk, as measured by the 
existing senior-loan LTV ratio, is the main cause of default probability for the mezzanine 












Figure 4.3 Total Return For Mezzanine Investment With Different Senior-Loan LTV 






































































Source: Author, 2008 
Figure 4.4 Spread Between The Mezzanine-Investment Interest Rate And Its Total Return 































































Source: Author, 2008 
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 4.5 Concluding Remarks 
Chapter 4 discusses the empirical analysis to enable the validation of the real-world 
discrete-time binomial asset tree model estimation, and the chapter tests the second 
research hypothesis stated in Chapter 3. In particular and based on the common 
assumptions specific to Singapore prime office market, a series of natural default 
probabilities is envisaged, corresponding to the respective mezzanine-investment interest 
rates. Chapter 4 then examines the impact of financial risk on the total return for 
mezzanine investment, and it finds that a generally stable spread (of about 1.36%) exists 
between the mezzanine investment’s original interest rate and its real total return. 
Furthermore, when the chapter examines the financial risk under different LTV ratios, the 
results show that such a spread tends to be stable for each different LTV ratio. This spread 
increases as the senior-loan LTV ratio increases and it follows a “staircase shape”. In 
general, the results are consistent with the second research hypothesis in that the market 
risk (i.e. both the real estate market risk and the capital market risk) and financial risk (i.e. 
represented by the LTV ratio concerning the senior loan and the mezzanine investment) 
are the main risk factors that affect the return for the mezzanine investment.  
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CHAPTER FIVE 
CONCLUSION OF THE STUDY AND IMPLICATIONS 
 
 
5.1 Conclusion of the study 
 
Mezzanine investment is a new financial instrument for the real estate market in Asia 
although it would provide superior returns than those for usual typical commercial bank 
loans. The resultant risk exposure becomes relatively high. The Singapore real estate 
market has experienced strong growth over the past several years, with a fast growing 
REIT market and a teeming emergence of private equity fund investments. As a result, 
this dissertation study is appropriately motivated to investigate the risk-return behavior of 
mezzanine investment.  
 
A discrete-time binomial asset tree model in association with real-world probabilities 
is adopted for the ex ante investigation of mezzanine investment. The empirical analysis 
involves a rigorous discrete-time forecasting of the market rent and capital value of the 
prime office market in Singapore, given the assumptions that are typical to this market. 
Subsequently, the total return for mezzanine investment is analyzed under a 
probability-weighted average cash flow approach.  
 
In particular, a series of natural default probabilities is envisaged, corresponding to 
the respective mezzanine-investment interest rates. On the impact of financial risk on the 
total return for mezzanine investment, it is found that a generally stable spread (of about 
 44
1.36%) exists between the mezzanine investment’s original interest rate and its real total 
return. Upon examining the financial risk under different LTV ratios, the results show that 
such a spread tends to be stable for each different LTV ratio. This spread increases as the 
senior-loan LTV ratio increases and it follows a “staircase shape”. In general, the results 
are consistent with the hypothesis that the market risk (i.e. both the real estate market risk 
and the capital market risk) and financial risk (i.e. represented by the LTV ratio 
concerning the senior loan and the mezzanine investment) are the main risk factors that 
affect the return for the mezzanine investment.  
 
5.2 Implications 
This dissertation study explores the valuation model that examines the ex ante 
risk-return behavior of mezzanine investment specific to the Singapore city-state context 
and its prime office market. It introduces a rigorous straightforward model approach that 
can be easily conducted by industry by adopting a discrete-time binomial asset tree model 
in association with real-world probabilities. The results affirm that when we value a 
mezzanine investment, we need to be concerned about the inherent leverage that arises 
from the existing senior loan. A higher return would therefore be required to compensate 




5.3 Limitations and recommendation for future studies 
While limited to the context of Singapore and its prime office market, the model approach 
that is developed in this dissertation study can be extended to include other key cities and 
their real estate markets in Asia. A cross-city comparative study can then be conducted to 
evaluate and contrast the risk-return behavior of mezzanine investment across the Asian 
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